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Coddling cancer
T
he brain pampers not just its normal stem cells, but also the cancer stem 
cells responsible for most tumor growth, report Christopher Calabrese, 
Richard Gilbertson (St. Jude Children’s Research Hospital, Memphis, TN), 
and colleagues. The study is the fi  rst to demonstrate that tumors contain a stem cell 
niche and may help researchers devise ways to evict the cells from their cushy digs.
Neighboring cells cradle stem cells within a structure termed a niche. Besides 
providing protection, niche cells release factors that maintain stem cells’ ability 
to divide. But researchers weren’t certain whether cancer stem cells (CSCs) also 
reside within niches in tumors. 
Using multiphoton laser scanning microscopy, Gilbertson and colleagues 
observed that CSCs adhere to capillaries within brain tumors, suggesting that the vessels fashioned a niche. 
To determine whether this interaction was vital for cancer growth, the researchers nurtured balls of CSCs in 
partitioned wells that allowed the cells to exchange molecules with—but not touch—other cell types. CSC 
spheres cultivated with endothelial cells grew faster than did CSCs reared with control cells.
Gilbertson and colleagues also gauged whether niche cells control CSCs’s ability to seed new tumors by 
injecting cell mixtures into the brains of immune-defi  cient mice. The combination of CSCs and endothelial 
cells spawned enough tumors to kill the rodents within four weeks, versus seven weeks for CSCs alone. The 
scientists then implanted CSCs into the brains of mice and treated the animals with two types of antiangio-
genesis drugs. The medications reduced the density of capillaries in the implants and slashed the rate of tumor 
growth by removing CSCs. “The immediate microenvironment is likely to be generating or maintaining 
CSCs,” says Gilbertson. What researchers don’t understand, he adds, is why the niche for CSCs promotes 
rampant cell division, whereas the niche for normal stem cells encourages more leisurely growth.
Reference: Calabrese, C., et al. 2007. Cancer Cell. 11:69–82.
Chromosomes can’t let go
  L
ike lovers reluctant to part, sister chromatids prolong their 
physical attachment during mitosis, according to Chris-
toph Baumann, Erich Nigg (Max Planck Institute of Bio-
chemistry, Martinsried, Germany), and colleagues. The re-
searchers observed previously unreported chromatin threads 
that tether separating chromatids until late in anaphase. By 
monitoring tension in the forming threads during metaphase, 
a protein called PICH might help to ensure that microtubules are 
correctly attached to the kinetochores.
Nigg and colleagues chanced on the ﬁ  laments while hunting 
for proteins under the control of Polo-like kinase 1. This kinase 
strips off the cohesins that bind chromosome arms together and 
performs a variety of other tasks during mitosis. The protein they 
discovered, PICH, is a predicted helicase that congregates on 
the kinetochores and centromeres. To the team’s surprise, it also 
adorns enigmatic threads that connect sister chromatids during 
metaphase and anaphase. The researchers suspect that these 
ﬁ   laments are composed of catenated strands of centromeric 
chromatin. “The last connection between sister chromatids might 
be breaking much later than previously thought,” says Nigg.
PICH is part of the spindle assembly checkpoint (SAC), 
which halts mitosis if the chromosomes aren’t properly hitched to 
the mitotic spindle. When researchers depleted PICH with siRNA, 
for example, a SAC protein called Mad2 was lost from kineto-
chores, and two drugs that normally spur the SAC to block 
mitosis failed to work, indicating that the SAC was disabled.
PICH might help answer the long-standing question of how 
the SAC senses tension between sister kinetochores. If the kinet-
ochores are correctly attached to microtubules, the tether will 
stretch as the sister chromatids are pulled in opposite directions. 
PICH could detect this change and signal the SAC to shut down, 
allowing mitosis to proceed. Topoisomerase enzymes would 
then decatenate the threads and permit the chromatids to ﬁ  -
nally part. To bolster the hypothesis, researchers now need to 
demonstrate that PICH responds to tension, says Nigg.
Reference: Baumann, C., et al. 2007. Cell. 128:101–114. A chromatin thread (green) stretches between anaphase chromatids (right).
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Cancer stem cells (green) snuggle up 
to blood vessels (red).
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